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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a porous honeycomb filter having high collection 
efficiency of fine particles (particulates) or the like, capable of preventing the increase in 
pressure loss caused by the clogging of pores, and capable of developing these characteristics 
especially coping with a recent diesel engine employing high pressure fuel injection, a common 
rail or the like, and a method for manufacturing the same. 

SOLUTION: The porous honeycomb filter comprises a material containing cordierite controlled 
of its pore distribution as a main crystal phase. The pore distribution is set so that a pore 
volume with a pore size of <10 p.m is 15% or less of the total pore volume and a pore volume 
with a pore size of 10-50 )im is 75% or more of the total pore volume and a pore volume with a 
pore size of >50 jim is 10% or less of the total pore volume. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
deuaages caused by t:he use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Pore volume to which it is the porosity honeycomb filter which consists of an ingredient 
which makes the KODI light which controlled pore distribution the main crystal phase, and said pore 
distribution exceeds the pole diameter of 50 micrometers 75% or more of pore-volume:all pore 
volvime with a pole diameter of 10-50 micrometers 15% or less of pore-volume:all pore volume with 
a pole diameter of less than 10 micrometers: The porosity honeycomb filter of total pore volume 
which comes out and is characterized by a certain thing 1 0% or less. 

[Claim 2] The porosity honeycomb filter according to claim 1 whose porosity of a honeycomb filter 
is 50 - 75%. 

[Claim 3] The porosity honeycomb filter according to claim 2 whose porosity of a honeycomb filter 
is 65 - 75%. 

[Claim 4] A porosity honeycomb filter given in any 1 term of claims 1-3 whose coefficients of 
thermal expansion in 40-800 degrees C of a honeycomb filter are less than [ 1 .OxlO-6/degree C ]. 
[Claim 5] The manufacture approach of the porosity honeycomb filter characterized by considering 
as the particle size distribution in which it is the manufacture approach of the porosity honeycomb 
filter using the ceramic raw material which uses a cordierite-ized raw material as the main raw 
material, and said cordierite-ized raw material contains a kaolin below by 0 - 10 mass %, and powder 
with a particle size of 75 micrometers or more contains source components of a silica (Si02) other 
than a kaolin and talc below by 1 mass %. 

[Claim 6] The manufacture approach of a porosity honeycomb filter according to claim 5 that said 
cordierite-ized raw material contains said kaolin by 1 - 10 mass %. 

[Claim 7] The manufacture approach of a porosity honeycomb filter according to claim 5 or 6 that 
source components of a silica (Si02) other than said kaolin and said talc are the things of a quartz or 
fused silica which contain a kind at least. 

[Claim 8] The manufacture approach of a porosity honeycomb filter with said cordierite-ized raw 
material given [ as a source component of an alumina (aluminum 203) ] in any 1 term of claims 5-7 
of an aluminum oxide or an aluminum hydroxide which contain a kind at least. 
[Claim 9] The manufacture approach of the porosity honeycomb filter according to claim 8 which 
does 15-45 mass % content of an aluminum hydroxide with a particle size of 1-10 micrometers as 
said source component of an alumina (aluminum 203). 

[Claim 1 0] The manufacture approach of the porosity honeycomb filter according to claim 8 or 9 
which does 0-20 mass % content of an aluminimi oxide with a particle size of 4-8 micrometers as 
said source component of an alumina (aluminum 203). 

[Claim 11] The manufacture approach of a porosity honeycomb filter given in any 1 term of claims 
5-10 to which said cordierite-ized raw material does 37-40 mass % content of talc as a source 
component of a magnesia (MgO). 

[Claim 12] The manufacture approach of a porosity honeycomb filter according to claim 1 1 that the 
particle size of said talc is 5-40 micrometers. 

[Claim 13] The manufacture approach of a porosity honeycomb filter given in any 1 term of claims 
5-12 to which this ceramic raw material carries out 1-4 weight section content of the foaming resin 
to this cordierite-ized raw material 100 weight section. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a porosity honeycomb filter and its manufacture 
approach. In more detail, collection efficiency, such as a particle (particulate), is high, and can 
prevent increase of the pressure loss by the blinding of pore, and is related with the porosity 
honeycomb filter which can demonstrate these properties corresponding to the diesel power plant 
which adopted high-pressure fuel injection in recent years, a common rail, etc. especially, and its 
manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, as equipment from which the particle in exhaust gas is 
removed, it has the structure which ******(ed) alternately two or more through tubes which carry 
out opening to an emission close side edge side and an exhaust gas discharge side edge side in 
respect of both ends, the septum between each through tube (it has two or more pores) is 
compulsorily passed for the exhaust gas which flowed from the emission close side edge side, and 
uptake and the porosity honeycomb filter to remove are used in the particle in exhaust gas. 
[0003] In this porosity honeycomb filter, it is required that pore distribution should be controlled by 
relation with the particle size of the particle in exhaust gas since engine performance, such as 
collection efficiency and pressure loss, differs by into how much the aperture of the pore formed in 
the septum between each through tube is made. 

[0004] Conventionally, as a porosity honeycomb filter, many things of the product made from 
cordierite which is excellent in thermal resistance, or the product made from silicon carbide are used, 
and that to which the average of a pole diameter is 1-15 micrometers, and controlled the pole 
diameter in the range where pore distribution is very as narrow as less than [ (standard deviation SD) 
0.20 ] is indicated about the porosity honeycomb filter made from silicon carbide with easy control 
of a pole diameter (JP,5-23512,A). 

[0005] on the other hand, as a honeycomb filter made from cordierite which controlled the aperture 
of pore While raising porosity by not making a cordierite-ized raw material contain a kaolin and an 
aluminum oxide The alimiinum hydroxide which controlled particle size in the specific range (the 
powder whose particle size is 0.5-3 micrometers, and the powder whose particle size is 5-15 
micrometers occupy 50 - 100% of the whole alimfiinum hydroxide). In the KODI Hght-ized raw 
material which serves as fused siUca (a mean diameter is 30-100 micrometers) from talc The 
honeycomb filter whose average aperture obtained by the manufacture approach using the raw 
material which added a predetermined organic blowing agent or combustible material is 25-40 
micrometers is indicated (JP,9-77573,A). 

[0006] However, since a pole diameter was mainly controlled by this honeycomb filter with an 
aluminum hydroxide, and an organic blovraig agent or combustible material, even if the average pole 
diameter was controllable, it was impossible to have made pore distribution into the narrow range of 
desired. Moreover, in order to coarse-grain-ize an aluminum hydroxide, it also had the problem that 
a coefficient of thermal expansion increased. 

[0007] On the other hand, each component of talc, a silica, an alumina, and a kaoUn is used as the 
powder of a specific particle size. Were obtained by the manufacture approach using the raw 
material which added graphite as an ostomy agent in the KODI light-ized raw material mixed with 
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specific content. Pore with a ** pole diameter of 2 micrometers or less is indicated for pore 
distribution, and the honeycomb filter of all below 10 volume [ in pore ] %**s is indicated for pore 
with a ** pole diameter of 100 micrometers or more below all 7 volume [ in pore ] %, respectively 
(the patent No. 2578176 official report, the patent No. 2726616 official report). 
[0008] However, since it was not taken into consideration especially about the point that the ease 
which controls a pole diameter by these honeycomb filters for every component differs, the 
limitation controlled the minimum or upper limit of pore distribution, and it was impossible to have 
made pore distribution into the narrow range of desired. 

[0009] The point that the ease which controls a pole diameter for every component of talc, a siUca, 
an alumina, and a kaolin differs is noted to these. About both the components of talc and a siUca, 
powder with a particle size of 150 micrometers or more is made below into 3 mass % fi-om the whole 
raw material. And the honeycomb filter with which the pore with a pole diameter of 10-50 
micrometers obtained by the manufacture approach xising the KODI light-ized raw material which 
adjusted powder with a particle size of 45 micrometers or less to below 25 mass % occupies all 52.0 
in pore - 74.1 volume % is proposed (JP,7-38930,B). 

[0010] This honeycomb filter can prevent increase of pressxire loss by prevention of blinding while 
being able to improve collection efficiency compared with the various honeycomb filters made fi-om 
a KODI light which attain controlling a pole diameter in the narrow range of 10-50 micrometers for 
the first time, and mentioned it above with the honeycomb filter made from a KODI light. Moreover, 
a coefficient of thermal expansion can be made small by making particle size of talc small. 
[001 1] However, as for the particle in exhaust gas, the honeycomb filter with which the particle 
controlled the pole diameter by ameUoration (high-pressure fiiel injection, a common rail, etc. are 
adopted.) of a diesel power plant to altitude extremely with reduction-ization of a discharge since it 
was equalizing (most particle size of a particle is 1 micrometer of abbreviation.), minor-diameter- 
izing and is demanded strongly in recent years. 

[0012] On the other hand, since the kaolin in a KODI Ught-ized raw material was manufactured in 
this honeycomb filter, without meaning at all about participating in formation of pore 10 
micrometers or less deeply, it was not what cannot form pore with a pole diameter of 10-50 
HMcrometers at the high rate more than 75.0 volume %, but can accept such a request in recent years. 
[0013] 

[Problem(s) to be Solved by the Invention] This invention was made in view of the above-mentioned 
problem, its collection efficiency, such as a particle (particulate), is high, and it can prevent increase 
of the pressure loss by the blinding of pore, and aims at offering the porosity honeycomb filter which 
can demonstrate these properties corresponding to the diesel power plant which adopted high- 
pressxire fiiel injection in recent years, a common rail, etc. especially, and its manufacture approach. 
[0014] 

[Means for Solving the Problem] By low-concentration-izing a kaolin, this invention person did the 
knowledge of pore volume distribution being controllable in the desired range to altitude, and 
completed this invention while he controlled the particle size of the siUca component of a KODI 
Ught-ized raw material, as a result of inquiring wholeheartedly in order to solve an above-mentioned 
technical problem. 

[0015] Namely, pore volume to which it is the porosity honeycomb filter which consists of an 
ingredient which makes the KODI light which controlled pore distribution the main crystal phase 
according to this invention, and pore distribution exceeds the pole diameter of 50 micrometers 75% 
or more of pore-voliraie:all pore volimie with a pole diameter of 10-50 micrometers 15% or less of 
pore-volume:all pore volume with a pole diameter of less than 10 micrometers: The porosity 
honeycomb filter characterized by being 10% or less of total pore volume is offered. 
[0016] In the honeycomb filter of this invention, it is desirable that the porosity of a honeycomb 
filter is 50 - 75%, it is more desirable that it is 65 - 75%, and it is desirable that it is especially 68 - 
75%. Moreover, it is desirable that the coefficient of thermal expansion in 40-800 degrees C of a 
honeycomb filter is less than [ l.OxlO-6/degree C ]. 

[0017] Moreover, according to this invention, it is the manufacture approach of the porosity 
honeycomb filter using the ceramic raw material which uses a cordierite-ized raw material as the 
main raw material, and the manufacture approach of the porosity honeycomb filter characterized by 
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a cordierite-ized raw material considering as the particle size distribution in which a kaolin is 
contained below by 10 mass %, and powder Avith a particle size of 75 micrometers or more contains 
source components of a silica (Si02) other than a kaolin and talc below by 1 mass % is offered. 
[0018] JP,9-77573,A can be made to contain a kaolin at a rate of 1 - 10 mass % in the manufacture 
approach of the honeycomb filter of this invention unlike the manufacture approach of a publication. 
[0019] Moreover, source components of a silica (Si02) other than a kaolin and talc have the 
desirable thing of a quartz or fiised siUca which contained a kind at least. 

[0020] Moreover, a cordierite-ized raw material h£is the desirable thing of an alimiinimi oxide or an 
aluminum hydroxide which contained a kind at least as a source component of an alumina 
(aluminiun 203). Under the present circumstances, it is desirable to do 15-45 mass % content of an 
aluminum hydroxide with a particle size of 1 - 1 0 micrometers, or to do 0-20 mass % content of an 
aluminxmi oxide with a particle size of 4-8 micrometers as a source component of an alumina 
(aluminum 203). 

[0021] Moreover, as for a cordierite-ized raw material, it is desirable as a source component of a 
magnesia (MgO) to do 37-40 mass % content of talc, and, as for the particle size of talc, it is 
desirable in this case that it is 5-40 micrometers. Moreover, it is also desirable to use what carried 
out 1-4 weight section content of the foaming resin to the cordierite-ized raw material 100 weight 
section as a ceramic raw material. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
concretely. 

1 . The porosity honeycomb filter of porosity honeycomb filter this invention is a porosity 
honeycomb filter which makes the KODI Ught which controlled pore distribution highly in the 
specific range the main crystal phase. Hereafter, it explains concretely. 

[0023] Although the porosity honeycomb filter of this invention considers cordierite as the main 
crystal, any, such as orientation, non-orientation, alpha crystalline substance, and beta crystalline 
substance, are sufficient as cordierite. 

[0024] Moreover, other crystal phases, such as a mullite, zircon, aliuninum titanate, clay bond silicon 
carbide, a zirconia, a spinel, an indialite, Safi Lynn, corundum, and a titania, may be contained. In 
addition, these crystal phases may be independent one sort or a thing which contains two or more 
sorts in coincidence. 

[0025] The pore volume of the pore distribution in the porosity honeycomb filter of this invention to 
which the pore volume whose pore volume with a pole diameter of less than 10 micrometers is 15% 
or less of total pore volume and the pole diameter of 10-50 micrometers exceeds the pole diameter of 
50 micrometers 75 to 100% of total pore volxmie is 10% or less of total pore volxmie. 
[0026] If pore volume with a pole diameter of 10-50 micrometers turns into less than 75% of total 
pore volume and pore volume with a pole diameter of less than 10 micrometers exceeds 15% of total 
pore volume, when producing increase of pressure loss by the blinding of pore and attaching a 
catalyst to a filter, increase of pressure loss will be produced by the blinding of the pore by the 
catalyst. On the other hand, pore volume with a pole diameter of 10-50 micrometers turns into less 
than 75% of total pore volimie, and if the pore volume exceeding the pole diameter of 50 
micrometers exceeds 1 0% of total pore voliune, particulate collection efficiency will fall. 
[0027] Especially, small-diameter-izing, since it is eqxializing, if pore volume with a pole diameter of 
10-50 micrometers does not make [ a particulate ] it efficient with 75% or more of total pore volimie 
with amelioration of a diesel power plant in recent years, it becomes difficult to raise particulate 
collection efficiency corresponding to amelioration of such a diesel power plant. 
[0028] It is desirable that the point of reduction-izing of pressure loss and improvement in collection 
efficiency to porosity is 50 - 75%, as for the honeycomb filter of this invention, it is more desirable 
that porosity is 65 - 75%, and it is desirable that porosity is especially 68 - 75%. Moreover, it is 
desirable firom the point of improvement in the thermal shock resistance at the time of elevated- 
temperature use that the coefficient of thermal expansion in 40-800 degrees C is less than [ 1.0x10- 
6/degree C ]. 

[0029] Although the honeycomb filter of this invention has the structure which usually ******(ed) 
altemately two or more through tubes which carry out opening to an emission close side edge side 
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and an exhaust gas discharge side edge side in respect of both ends There may not be especially a 
limit about the configuration of a honeycomb filter, for example, any, such as a configuration where 
the side face of the cylinder of a perfect circle or an ellipse, the prisms whose configurations of an 
end face are the polygons of a trigonxmi, a rectangular head, etc., these cylinders, and a prism curved 
into the character of **, are sufficient as the configuration of an end face. Moreover, there may not 
be especially a limit about the configuration of a through tube, either, for example, any, such as 
polygons, such as a rectangular head and eight angles, a perfect circle, and an ellipse, are sufficient 
as a cross-section configuration. 

[0030] In addition, the porosity honeycomb filter of this invention can be manufactured by the 
approach described below. 

[0031] 2. The manufacture approach of the porosity honeycomb filter of manufacture approach this 
iuvention of a porosity honeycomb filter is an approach of manufacturing the porosity honeycomb 
filter using the ceramic raw material which uses a cordierite-ized raw material as the main raw 
material, and controls the content and particle size of a specific component in a cordierite-ized raw 
material in the specific range. Hereafter, it explains concretely. 

[0032] As for the cordierite-ized raw material used for this invention, powder with a particle size of 
75 micrometers or more makes preferably source components of a silica (Si02) other than a kaolin 
and talc the particle size distribution below 0.5 mass % below 1 mass %. 

[0033] Thereby, the pore of the narrow range of 10-50-micrometer pole diameter can be extremely 
formed at high rate, collection efficiency is high and a honeycomb filter without increase of the 
pressure loss by the blinding of pore can be manufactured. 

[0034] Namely, the thing for which this invention can form the pore of the pole diameter in which 
source components of a sihca (Si02) other than the kaolin in a cordierite-ized raw material and talc 
carried out abbreviation correspondence at component particle size unlike other components. And it 
finds out that the pore of the narrow range of 10-50-micrometer pole diameter can be extremely 
formed at high rate by cutting coarse-grain powder with a particle size of 75 micrometers or more 
into formation of pore with a pole diameter of 10 micrometers or less paying attention to hardly 
involving. 

[0035] As source components of a silica (Si02) other than a kaolin and talc, although a quartz, fused 
silica, a muUite, etc. can be mentioned, especially, it is stabilized, and exists to an elevated 
temperature, at the time of baking, control of a pole diameter is an easy point, and the thing of a 
quartz and fused silica which contains a kind at least is desirable. 

[0036] As for this source component of a silica (Si02), it is desirable among a cordierite-ized raw 
material to do 15-20 mass % content of. Moreover, although Na20, K20, etc. may be contained as 
an impurity, the content of these impurities is the point that increase of a coefficient of thermal 
expansion can be prevented, and it is desirable among the source component of a silica (Si02) that it 
is below 0.01 mass % in total. 

[0037] The cordierite-ized raw material used by this invention makes a kaolin further the content 
below 10 mass %. 

[0038] If a kaolin contains exceeding 10 mass %, since formation of pore with a pole diameter of 
less than 10 micrometers cannot be controlled, even if it controls the particle size of source 
components of a silica (Si02) other than the kaolin mentioned above and talc, it becomes impossible 
to make pore voliraie with a pole diameter of 10-50 micrometers into 75% or more of total pore 
volume. 

[0039] That is, in addition to control of the particle size distribution of the source component of a 
silica (Si02) mentioned above, this invention finds out that the kaolin in a cordierite-ized raw 
material can control most formation of pore with a pole diameter of less than 10 micrometers by 
making content of a kaolin into the low rate below 10 mass % paying attention to mainly 
participating in formation of pore with a pole diameter of less than 10 micrometers. 
[0040] In addition, in order that this invention may control the content of a kaolin from the point of 
control of pore distribution, JP,9-77573,A may be made to contain it in the range of 1 - 10 mass % 
unlike the manufacture approach of a publication. 

[0041] Moreover, although a kaolin may contain a mica, a quartz, etc. as an impurity, as for the 
content of these impurities, it is desirable that they are the point that increase of a coefficient of 
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thermal expansion can be prevented, and below 2 mass %. 

[0042] The cordierite-ized raw material used for this invention needs to blend source components of 
an alumina (aluminum 203), such as source components of a magnesia (MgO), such as talc, an 
aluminum oxide, and an aluminimi hydroxide, etc. in addition to the source component of a silica 
(Si02) mentioned above, and a kaolin in order to blend each component so that it may become the 
theoretical presentation of a cordierite crystal. 

[0043] What contains both any one sort or these of an alxuninxun oxide or an aluminum hydroxide in 
that there are few impurities £is a source component of an alumina (aluminum 203) is desirable, and 
what contains an aluminum hydroxide especially is desirable. 

[0044] Moreover, in the case of an altuninum hydroxide, 1-10 micrometers is desirable, and when it 
is an aluminum oxide, 4-8 micrometers is desirable [ the particle size of the source raw material of 
an alumina (aluminum 203) is the point which can control to a precision pore size distribution by the 
particle size distribution of the source component of a silica (Si02) mentioned above while being 
able to ** a coefBcient of thermal expansion low, and / in the case of]. 

[0045] Moreover, as for the source raw material of an alumina (aluminum 203), it is desirable 
among a cordierite-ized raw material to do 15-45 mass % content of an aluminimi hydroxide, and, as 
for an aluminiun oxide, it is desirable to do 0-20 mass % content of. 

[0046] As a source component of a magnesia (MgO), for example, talc, a magnesite, etc. can be 
mentioned and talc is desirable especially. As for talc, it is desirable to do 37in cordierite-ized raw 
material -40 mass % content of, the particle size of talc has desirable 5-40 micrometers from the 
point which makes a coefficient of thermal expansion low, and its 10-30 micrometers are more 
desirable. 

[0047] Moreover, source components of a magnesia (MgO), such as talc used for this invention, may 
contain Fe203, CaO, Na20, K20, etc. as an impxuity. 

[0048] However, as for the content of Fe 203, it is desirable among the source component of a 
magnesia (MgO) to consider as 0.1 to 2.5 mass %. High porosity can be obtained while being able to 
** a coefficient of thermal expansion low, if it is the content of this range. 

[0049] Moreover, as for the content of CaO, Na20, and K20, it is desirable to carry out from the 
point of making a coefficient of thermal expansion low, to below 0.35 mass % in these sum totals 
among the source component of a magnesia (MgO). 

[0050] It is desirable by increasing porosity fiirther by the manufacture approach of this invention to 
make a cordierite-ized raw material contain the ostomy agent for forming pore etc. as an additive in 
that can raise collection efficiency and pressure loss can be reduced. 

[0051] As an ostomy agent, although foaming resin, such as an acrylic microcapsule, graphite, wheat 
flour, starch, phenol resin, a polymethyl methacrylate, polyethylene, or polyethylene terephthalate 
can be mentioned for example, the foaming resin [ finishing / foaming ] of an acrylic microcapsule 
etc. is desirable especially. 

[0052] Since the foaming resin [ finishing / foaming ] of an acrylic microcapsule etc. can obtain the 
Uttle honeycomb filter of high porosity from it being hollow and generation of heat of the ostomy 
material in a baking process can be suppressed, even when adding ostomy material and considering 
as the honeycomb filter of high porosity, there is little generation of heat at a baking process, Etnd 
generating of thermal stress can be reduced. 

[0053] But since reinforcement will fall and it will become easy to be damaged in the cases, such as 
canning, while the porosity of the honeycomb filter obtained becomes very large if foaming resin is 
added so much, it is desirable to carry out 1 .0-4.0 weight section content to the cordierite-ized raw 
material 100 weight section, and it is more desirable to carry out 1.5-3.0 weight section content. 
[0054] The dispersant for being able to make other additives contain, for example, promoting the 
distribution to a binder and a medixmi if needed, etc. may be made to contain in this invention. 
[0055] Moreover, as a binder, the hydroxypropyl methylcellulose, methyl cellulose, hydroxy ethyl 
cellulose, carboxyl methyl cellulose, polyvinyl alcohol, etc. can be mentioned, and ethylene glycol, a 
dextrin, fatty-acid soap, polyalcohol, etc. can be mentioned as a dispersant, for example, in addition, 
each additive described above is independent one sort according to the purpose ~ or two or more 
sorts can be combined and it can use. 

[0056] In this invention, a honeycomb filter can be maniifactured by the production process which 
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especially a limit does not have except controlling the content and particle size of a specific 
component in a cordierite-ized raw material in the specific range, for example, is shown below. 
[0057] First, to the cordierite-ized raw material 100 weight section mentioned above, it kneads and 
plasticity takes after supplying a binder 3-5 weight sections, the ostomy agent 2-40 weight 
sections, a dispersant 0.5 - 2 weight sections, and water 10-40 weight sections. 
[0058] Subsequently, as for shaping of a plasticity raw material, it is desirable to carry out by the 
extrusion-molding method at the point which can perform an extrusion-molding method, an 
injection-molding method, a press-forming method, and a ceramic raw material by the approach of 
forming the through tube after shaping in the shape of a cylinder etc., is made to carry out orientation 
of the cordierite crystal while continuous molding is easy especially, and is made to low-fever 
expansibility. 

[0059] Subsequently, hot air drying, microwave desiccation, dielectric drying, reduced pressure 
drying, a vacuum drying, fi-eeze drying, etc. can perform desiccation of a generation form, and it is 
desirable quick and to perform the whole at the desiccation process which is the point which can be 
dried to homogeneity and combined hot air drying, microwave desiccation, or dielectric drying 
especially. 

[0060] Although baking of a desiccation Plastic solid is finally based also on the magnitude of a 
desiccation Plastic solid, it is usually 1410-1440 degrees C in temperature, and calcinating for 3 to 7 
hours is desirable. Moreover, a desiccation process and a baking process may be performed 
continuously. 
[0061] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited to these examples. 

[0062] 1 . The approach shown below about the honeycomb filter obtained in the example and the 
example of a comparison which carry out the evaluation approach after-mentioned estimated. 
[0063] (1) Pore distribution and an average aperture were measured by the mercury pressure close 
type porosimeter by pore distribution and the average aperture microphone ROMERI tex company 
of pore. 

[0064] (2) True specific gravity of porosity cordierite was carried out in 2.52g/cc, and porosity was 
calculated firom total pore volume. 

[0065] (3) The honeycomb filter obtained in each example and the example of a comparison was 
made to carry out fixed time amount (2 minutes) passage of the exhaust gas made to generate soot 
with a collection efficiency soot generator, uptake of the soot contained in after [ filtering ] exhaust 
gas was carried out throu^ the filter paper, and the weight (Wl) of soot was measured. Moreover, 
uptake of the exhaust gas made to generate the same time amoimt and soot was carried out through 
the filter paper, without passing a filter, and the weight (W2) of soot was measured. Subsequently, it 
substituted for the formula (1) showing each obtained weight (Wl) (W2) below, and collection 
efficiency was searched for. 
[0066] 

[Equation 1] (W2-W1) / (W2) xlOO - (1) 

[0067] (4) The pressure welding of the bore phi 13 0mm ring is carried out, the soot which made it 
generate with a soot generator was flowed within the limits of phi 130mm of a honeycomb filter 
through this ring, and the both-ends side of the honeycomb filter obtained in soot uptake pressure- 
loss each example, and the example of a comparison was made to carry out uptake of the lOg 
soot. Subsequently, after the honeycomb filter had carried out uptake of the soot, the differential 
pressure before and behind a sink and a filter was measured for the air of 2.27Nm3/min, and the 
pressure loss in the condition of having carried out uptake of the soot was evaluated. 
[0068] 2. Mean Particle Diameter Shown in Example and Example Example of Comparison 1 Table 
1, and Talc of Particle Size Distribution (Mean Particle Diameter: 20 Micrometers) Powder with a 
particle size of 75 micrometers or more: 4 mass %, fiised sihca B (mean particle diameter: 35 
micrometers) Powder with a particle size of 75 micrometers or more : as shown in Table 2, 0.5 mass 
% and an aluminirai hydroxide (mean particle diameter: 2 micrometers, powder: 0 mass [ beyond 
particle-size 75niicrometer ] %) It mixed at a rate of talc 37 mass %, fiised silica B19 mass %, and 
aluminum-hydroxide 44 mass %, and the cordierite-ized raw material was adjusted. 
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[0069] Subsequently, as shown in Table 2, to this cordierite-ized raw material 100 weight section, 
the graphite 20 weight section, the polyethylene terephthalate 7 weight section, the polymethyl- 
methacrylate 7 weight section, the hydroxypropyl-methylcellulose 4 weight section, the lauric-acid 
potash soap 0.5 weight section, and the water 30 weight section were supplied and kneaded, and it 
considered as plasticity, and the cylinder-like plastic matter was fabricated with the vacuum 
kneading machine, and this reversible raw material was fed into the extrusion-molding machine, and 
was fabricated in the shape of a honeycomb. 

[0070] Subsequently, the bone dry of the acquired Plastic solid was carried out by hot air drying after 
dielectric drying, and the both-ends side was cut in the predetermined dimension. 
[0071] Subsequently, the through tube ******(ed) altemately the through tube in the desiccation 
object of the shape of this honeycomb in respect of the both ends which carry out opening by the 
slurry which consists of a cordierite-ized raw material of the same presentation. 
[0072] Finally, it calcinated and 1420 degrees C of honeycomb filters of size:phil44 mmxL152mm, 
septum thickness:300micrometer, and nimiber of cels:300 eel / inch2 were obtained for 4 hours. 
[0073] In example 2 example 1, it replaced with fused siHca B (mean particle diameter: 35 
micrometers, powder:0.5 mass [ beyond particle-size 75micrometer ] %), and the honeycomb filter 
was obtained like the example 1 except having mixed Quartz B (mean particle diameter: 19 
micrometers, powder:0.3 mass [ beyond particle-size 75micrometer ] %). 
[0074] La example of comparison 1 example 1 , it replaced with fiised sihca B (mean particle 
diameter: 35 micrometers, powder:0.5 mass [ beyond particle-size 75micrometer ] %), and the 
honeycomb filter was obtained like the example 1 except having mixed fiised silica A (mean particle 
diameter: 40 micrometers, powder:6 mass [ beyond particle-size 75micrometer ] %). 
[0075] Mean particle diameter shown in Table 1 in example 3 example 1, and talc of particle size 
distribution (mean particle diameter: 20 micrometers) Powder with a particle size of 75 micrometers 
or more: 4 mass %, a kaolin (mean particle diameter: 10 micrometers) Powder with a particle size of 
75 micrometers or more: 2 mass %, Quartz D (mean particle diameter: 5 micrometers) Powder with 
a particle size of 75 micrometers or more: 0. 1 mass %, an alimiinum oxide (mean particle diameter: 
6 micrometers) Powder with a particle size of 75 micrometers or more: 0,2 mass % aluminum 
hydroxide (mean particle diameter: 2 micrometers) As shown in Table 2, 0 mass % Powder with a 
particle size of 75 micrometers or more : Talc 40 mass %, It mixed at a rate of kaolin 1 mass %, 
quartz D21 mass %, aluminum oxide 19 mass %, and aluminum-hydroxide 19 mass %, and the 
cordierite-ized raw material was adjusted. The honeycomb filter was obtained like the example 1 as 
an ostomy agent to the cordierite-ized raw material 100 weight section obtained by the list except 
having added the graphite 20 weight section, the polyethylene terephthalate 10 weight section, and 
the polymethyl-methacrylate 10 weight section. 

[0076] Mean particle diameter shown in Table 1 in example 4 example 1 , and talc of particle size 
distribution (mean particle diameter: 20 micrometers) Powder with a particle size of 75 micrometers 
or more: 4 mass %, a kaolin (mean particle diameter: 10 micrometers) Powder with a particle size of 
75 micrometers or more: 2 mass %, Quartz B (mean particle diameter: 19 micrometers) Powder with 
a particle size of 75 micrometers or more: 0.3 mass %, an aluminum oxide (mean particle diameter: 
6 micrometers) Powder with a particle size of 75 micrometers or more: 0.2 mass % aluminum 
hydroxide (mean particle diameter: 2 micrometers) As shown in Table 2, 0 mass % Powder with a 
particle size of 75 micrometers or more : Talc 40 mass %, It mixed at a rate of kaolin 3 mass %, 
quartz B20 mass %, aluminum oxide 18 mass %, and aluminimi-hydroxide 19 mass %, and the 
cordierite-ized raw material was adjusted. The honeycomb filter was obtained like the example 1 as 
an ostomy agent to the cordierite-ized raw material 1 00 weight section obtained by the list except 
having added the graphite 20 weight section, the polyethylene terephthalate 9 weight section, and the 
polymethyl-methacrylate 9 weight section. 

[0077] The quartz B shown in Table 1 in example 5 example 4 as shown in Table 2 (mean particle 
diameter: 19 micrometers) Powder with a particle size of 75 micrometers or more : It replaced with 
0.3 mass % and Quartz D (mean particle diameter: 5 micrometers, powder:0.1 mass [ beyond 
particle-size 75niicrometer ] %) was mixed. The honeycomb filter was obtained like the example 4 
as an ostomy agent to the cordierite-ized raw material 100 weight section obtained by the Ust except 
having added the graphite 25 weight section, the polyethylene terephthalate 5 weight section, and the 
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polymethyl-methacrylate 1 0 weight section. 

[0078] The quartz B shown in Table 1 in example 6 example 4 as shown in Table 2 (mean particle 
diameter: 19 micrometers) Powder with a particle size of 75 micrometers or more : It replaced with 
0.3 mass % and Quartz E (mean particle diameter: 10 micrometers, powderiO.l mass [ beyond 
particle-size 75micrometer ] %) was mixed. The honeycomb filter was obtained like the example 4 
as an ostomy agent to the cordierite-ized raw material 100 weight section obtained by the Ust except 
having added the graphite 20 weight section and the polyethylene terephthalate 4 weight section. 
[0079] The quartz B shown in Table 1 in example 7 example 4 as shown in Table 2 (mean particle 
diameter: 19 micrometers) Powder with a particle size of 75 micrometers or more : It replaced with 
0.3 mass % and fused silica B (mean particle diameter: 35 micrometers, powder:0.5 mass [ beyond 
particle-size 75micrometer ] %) was mixed. The honeycomb filter was obtained like the example 4 
as an ostomy agent to the cordierite-ized raw material 100 weight section obtained by the Ust except 
havmg added the graphite 20 weight section, the polyethylene terephthalate 3 weight section, and the 
polymethyl-methacrylate 9 weight section. 

[0080] The quartz B shown in Table 1 in example 8 example 4 as shown in Table 2 (mean particle 
diameter: 19 micrometers) Powder with a particle size of 75 micrometers or more : It replaced with 
0.3 mass % and fiised silica C (mean particle diameter: 16 micrometers, powder: 1 mass [ beyond 
particle-size 75micrometer ] %) was mixed. The honeycomb filter was obtained like the example 4 
as an ostomy agent to the cordierite-ized raw material 1 00 weight section obtained by the list except 
having added the graphite 10 weight section and the polymethyl-methacrylate 17 weight section. 
[0081] The quartz B shown in Table 1 in example of comparison 2 example 4 as shown in Table 2 
(mean particle diameter: 19 micrometers) Powder with a particle size of 75 micrometers or more : It 
replaced with 0.3 mass % and Quartz A (mean particle diameter: 20 micrometers, powder:8 mass 
[ beyond particle-size 75micrometer ] %) was mixed. The honeycomb filter was obtained like the 
example 4 as an ostomy agent to the cordierite-ized raw material 1 00 weight section obtained by the 
Ust except having added the graphite 20 weight section, the polyethylene terephthalate 7 weight 
section, and the polymethyl-methacrylate 9 weight section. 

[0082] The quartz B shown in Table 1 in example of comparison 3 example 4 as shown in Table 2 
(mean particle diameter: 19 micrometers) Powder with a particle size of 75 micrometers or more : It 
replaced with 0.3 mass % and Quartz C (mean particle diameter: 5 micrometers, powder:3 mass 
[ beyond particle-size 75micrometer ] %) was mixed. The honeycomb filter was obtained like the 
example 4 as an ostomy agent to the cordierite-ized raw material 100 weight section obtained by the 
Ust except having added the graphite 20 weight section, the polyethylene terephthalate 10 weight 
section, and the polymethyl-methacrylate 10 weight section. 

[0083] The quartz B shown in Table 1 in example of comparison 4 example 4 as shown in Table 2 
(mean particle diameter: 1 9 micrometers) Powder with a particle size of 75 micrometers or more : It 
replaced with 0.3 mass % and fiised siUca D (mean particle diameter: 70 micrometers, powder:39 
mass [ beyond particle-size 75micrometer ] %) was mixed. The honeycomb filter was obtained Uke 
the example 4 as an ostomy agent to the cordierite-ized raw material 100 weight section obtained by 
the list except having added the graphite 20 weight section, the polyethylene terephthalate 6 weight 
section, and the polymethyl-methacrylate 7 weight section. 

[0084] As shown in Table 2, in example 9 example 4 Talc 40 mass %, It mixed at a rate of kaolin 5 
mass %, quartz B19 mass %, aluminum oxide 17 mass %, and aluminum-hydroxide 19 mass %, and 
the cordierite-ized raw material was adjusted. The honeycomb filter was obtained like the example 4 
as an ostomy agent to the cordierite-ized raw material 100 weight section obtained by the list except 
having added the graphite 20 weight section, the polyethylene terephthalate 7 weight section, and the 
polymethyl-methacrylate 7 weight section. 

[0085] As shown in Table 2, in example 10 example 4 Talc 40 mass %, It mixed at a rate of kaolin 
10 mass %, quartz B17 mass %, aluminum oxide 16 mass %, and aluminum-hydroxide 17 mass %, 
and the cordierite-ized raw material was adjusted. The honeycomb filter was obtained like the 
example 4 as an ostomy agent to the cordierite-ized raw material 1 00 weight section obtained by the 
Ust except having added the graphite 10 weight section, the polyethylene terephthalate 8 weight 
section, and the polymethyl-methacrylate 15 weight section. 

[0086] As shown in Table 2, in example of comparison 5 example 4 Talc 40 mass %, It mixed at a 
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rate of kaolin 15 mass %, quartz B14 mass %, aluminum oxide 15 mass %, and aluminum-hydroxide 
16 mass %, and the cordierite-ized raw material was adjusted, The honeycomb filter was obtained 
like the example 4 as an ostomy agent to the cordierite-ized raw material 100 weight section 
obtained by the list except having added the graphite 20 weight section, the polyethylene 
terephthalate 4 weight section, and the polymethyl-methacrylate 9 weight section. 
[0087] As shown in Table 2, in example of comparison 6 example 4 Talc 40 mass %, It mixed at a 
rate of kaolin 19 mass %, quartz B12 mass %, aluminum oxide 14 mass %, and aluminum-hydroxide 
15 mass %, and the cordierite-ized raw material was adjusted. The honeycomb filter was obtained 
like the example 4 as an ostomy agent to the cordierite-ized raw material 100 weight section 
obtained by the Ust except having added the graphite 20 weight section, the polyethylene 
terephthalate 4 weight section, and the polymethyl-methacrylate 7 weight section. 
[0088] In example 1 1 example 10, as shown in Table 2, the honeycomb filter was obtained Uke the 
example 10 as an ostomy agent in the cordierite-ized raw material except having carried out the 2.4 
weight sections injection of the acrylic microcapsule (trade name: F-50E, Matsumoto Yushi- 
Seiyaku, Inc. make) which is foaming resin to the cordierite-ized raw material 100 weight section, 
without adding graphite, polyethylene terephthalate, and a polymethyl methacrylate. 
[0089] As shown in Table 2, in example 12 example 10 Talc 40 mass %, It mixed at a rate of kaolin 
0 mass %, quartz D21 mass %, aluminum oxide 16 mass %, and aluminum-hydroxide 23 mass %, 
and the cordierite-ized raw material was adjusted. As opposed to the cordierite-ized raw material loO 
weight section obtained by the Ust as an ostomy agent The honeycomb filter was obtained like the 
example 10 except having added the graphite 10 weight section, the polyethylene terephthalate 5 
weight section, the polymethyl-methacrylate 5 weight section, and the acrylic microcapsule 1.8 
weight section that is foaming resin. 

[0090] As shown in Table 2, in example 13 example 10 Talc 40 mass %, It mixed at a rate of kaolin 
5 mass %, quartz B19 mass %, alxmiinimi oxide 17 mass %, and aluminum-hydroxide 19 mass %, 
and the cordierite-ized raw material was adjusted. And the honeycomb filter was obtained like the 
example 10 to the obtained cordierite-ized raw material 100 weight section except having added the 
graphite 20 weight section and the acryUc microcapsule 2.8 weight section which is foaming resin as 
an ostomy agent. 

[0091] 3. The volume of the pore to which source components of a silica other than an evaluation 
kaolin and talc exceed 50 micrometers in the examples 1-13 which have the particle size distribution 
below powder 1.0 mass % with a particle size of 75 micrometers or more could obtain the 
honeycomb filter currently controlled by 10% or less of the whole pore volume, and was able to 
attain 85% or more and high collection efficiency in this honeycomb filter. The volume of the pore 
to which source components of a silica other than a kaolin and talc exceed 50 micrometers especially 
in the examples 3 and 5 which have the particle size distribution which contains powder with a 
particle size of 75 micrometers or more below by 0.1 mass % could obtain the honeycomb fiher 
currently controlled by 2% or less of the whole pore volume, and was able to attain 94% or more and 
very high collection efficiency in this honeycomb filter. 

[0092] The honeycomb filter with which the volume of the pore to which the particle size 
distribution of source components of a sihca other than a kaolin and talc exceeds 50 micrometers on 
the other hand in the examples 1-4 of a comparison which contain powder with a particle size of 75 
micrometers or more by excess of 1.0 mass % exceeds 10% of the whole pore volume is obtained, 
and it has become 75% or less of low collection efficiency in this honeycomb filter. 
[0093] Moreover, in the examples 1-13 whose content of a kaolin is below 10 mass %, the pore 
volimie of less than 10 micrometers was able to obtain the honeycomb filter ciurently controlled by 
15% or less of the whole pore volvime. When a catalyst is attached to this filter, the blinding of the 
pore by the catalyst is controlled and the pressure loss at the time of soot uptake is presiraied to be a 
small thing. 

[0094] On the other hand, in the examples 5 and 6 of a comparison in which the content of a kaolin 
exceeds 10 mass %, the honeycomb filter with which the pore volume of less than 10 micrometers 
exceeds 15% of the whole pore volume was obtained. In this honeycomb filter, when a catalyst is 
attached, pressure loss is presumed to be a large thing by the blinding of the pore by the catalyst. 
[0095] In the examples 11-13 which carried out 1.8-2.8 weight section addition of the foaming agent. 
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the honeycomb filter whose porosity is 68 - 75% could be obtained to the cordierite-ized raw 
material 100 weight section, 91% or more and high collection efficiency could be attained in this 
honeycomb filter, and, moreover, the pressure loss in below 8.5 (KPa) and a soot uptake condition 
had the small uptake pressure loss. 

[0096] In addition, in the example 12, although the honeycomb filter of 80% of porosity was 
obtained when the addition of foaming resin was changed into the 3.2 weight sections and the 
honeycomb filter was manufactured, it was not necessarily enough in respect of structure 
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[Table 3] 
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[0100] 

[Effect of the Invention] As explained above, according to the porosity honeycomb filter and its 
manufacture approach of this invention, collection efficiency, such as a putty curate, can be high, 
and increase of the pressure loss by the blinding of pore can be prevented, and the porosity 
honeycomb filter which can demonstrate these properties corresponding to the diesel power plant 
which adopted high-pressure fuel injection in recent years, a common rail, etc. especially, and its 
manufacture approach can be offered. 



[Translation done.] 
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mCDffl?L^ 7 5.0 SS%«±C0^g^r?fJ^TS C i 7J>5 
[0013] 

[00 14] 

[0015] ip^. *%Hjoccfcn«. *a?L^^j^»J® 

a>'^::l:/7A:7^;^t$?-r^>oT. Itmi'^^^K »LS 1 

0 M m*?®(Dffl?i^s : ±mn^m<D 1 5 %«T. »L 

S 1 0 5 0 u mCOmK^m : ^m^O 7 5 

±. mS5 0 /im^®;iSm^ : ±mTl^m<D 1 

0 %tiTr *S C t ^4#ati-r <5g^?LK>'^^:^ A7 ^ ;U 

[0016] ^^B^O^^^ij^y ^ jU^-JC:tet>r 
ti, .r^J:.:^A7 -{;l/^-(D^?L^:!;)i. 5 0--7 5%'r* 
SC<b*^Sf^O<. 6 5--7 5%rd5>SC:(b5&5J:0*?^ 
30 L'<. Q 5%X^^Cti^m(iCtif^bli\ ttc. 

mK 1. ox 1 o-*/*C«T"r^SC<b;&5»^Ll^ 
[0 0 17] ^jTc. *|%BJtCj:nt^. zJ-f^^x^-Y 

v>f h{kil*43i>^ :^2^IJ>*. 1 o®fi%«Tr$W 

as 7 5 M mti±cDia^*s 1 Tr^ 

[0018] :t:mm<D^^^tfAy ^ jU^-(Dm&:^& 

«::teiir«. - 7 7 5 7 3^<5^tcisigcoM^ 

yjmtmrj:^. tjt^):^^. i-i oma^ofn^r^ 

[0 0 19] ^/c. t/:^^):^Rj:F^)Vi^\^A9\-o:>iy^)t! 
(S i O,) aS^»«. 'J ;^CD^i:f < 

[0 02 0] ^/c. rj-'T-r x-^-^ hibilMi*. r;u 

^i- (A 1 lOi) iS^^^^iUr. SMbT^U^^-JA; X 
50 &i7K®^{br;u^ x»i;ACD^-?^^< i4>— a*^Wly/c4>© 



(4) 
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[00 2 1 ] $/c. 3-7^^X7^ h{l:Jl*4t^. 

\t. 5-4 0 /im-C&SCti^W^UC^o ^/c. -fe^^ 
gPtC^tUT. ^?a*MB§*l--4Sfia5^W$-l±/c*>CD^ 10 
[002 2] 

1. ^?L®>'^X:^A:7 -^>^^^- 
[0 02 3] ^ 20 

[0 0 2 4] $/c. A-^-fh, y;l/r2>. ^^>Mr 
[0 02 5] :4s:^?aog^?L®-'^-:^A:7 ^;Ud?-4c:*5 30 

immo 1 5%fetT. mnmi 0-50 Mmomsa 

*«^*ffl?LS!StD 7 5 1 0 0%. mS5 0 um^a^ 
[0 02 6] ffl?LS 1 0 --5 0 MmCD$B?LSS3&i^$ffi 

?L^ao 7 5 tfji^x. ffl?Ls 1 0 M m^mcom 

1 0 5 a /Lt m(D*ffl7L^>&5^«B7LgS© 7 5 

[0 02 7] qttc, is^ox — fe*;Ux>5^>CD5ica 

. ffl?LS 1 0 - 5 0 M m(DmK^W)^±mii^m(D 
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[0 02 8 ] :^^m<OJ^^^^y -O^^-^t. KtiiM. 

5%X$>i>Ctf)^^K^Vf^L< . m$5&^68~75% 
»^ajStt<Df^±<i: l/^ , 4 0-8 00 ^CCC*5t:f 

^mmm^^t^ i . o x i o - • /-cwt-c* 5 c i ^55? 

[0 02 9] ^:^BJ(D^N::^:t7A7-<;U^-«. SS, 

[0030] i^. *^?S<7:)^?LM^^^:^ A:7 -f ;l/:Jz- 
[0 03 1 ] 2. ^?L»>^^:=';^7A:7 ^;U^-<Di?ig:^ 

fflt^^^5'^LS>'^-:^A7 ^ ;l/^-^S4jgre:^t?&o 

[0 03 2] :$:i%BJ^ffil^6n'5r3-'r ^ x^-f h{b 
Jl*4«. i:j*^):^m>^)\^^U9\-<Dly^)iJ (SiO,) 
m^^^. SiS7 5 M m«±(D*97S7&n ®«%J«T. » 
^U<«0. 5Mfi%«T<0JEiS»ffi<hL/c«>CDr& 

[0 03 3 ] CtiliCX^. im\Ml 0--^0 um(0^ 

\.^mm(omK^®.^x'mmxBfSut ^ c <h*^-c#. mm 

[0 03 4] BP%. n-'T-f x^>r h^tim 

51441 (D:^:ty>sa^df;i/^j£i51-(Di^y;^7 (s i o,) 

S<D*ffl?L€:}K^r -5 C S C <b , 1 0 

ffl?L@l 0-5 0 /L£m(3[)^C>ffiB<Djffl?L«:S26riS^r 
[0 03 5] ;^73|-tJ>SCf^JU^lil51-CD>'»J^ (S i 
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[0 03 6] C(Dt^Vtf {S iO,) mSLfi-^t. 3- 

o,) mm^. -^ttro. 0 las^tiT-ci-sci 

[0 03 7] *S?8rfflC=»6nS=i-'r-/ h^b 
WM\t. JE^C. ;^:t U >€r 1 0 Hm%i^TO^W*<b-r 10 

[0 03 8] tf:t^)l^ifi \ OSfi^^SATgW-r-S 

BjaiU/c;^7:^y >&C>'i$?;U^tiJ1-<Di^»;;tr (S i O 
a) M^^<DSltS**lJaPLrfc$ffl?L@l 0-5 0 Mm(D 

[0 03 9] infe. mrSiU/c^^y;^ (Si 

[0040] ffl?L^^3©*lJ® i 0> 

i)^hti:t y >C0^W^5:}lp$!J'r^:fe. i|t§3^9 - 7 7 5 

7 3 -^42^iR^ia*gcDmit:&i£ ig^i . 1-10 nm% 
[0 04 1 ] ^fc. tit y >{i. ^mnt urss. 

[0 04 2] ^IfgqgccfflC^^n-Sn-f^-r X'^^' h^b 
^i?S53'«:i2^-r'5:Ss>. iaiL/ci^y:*? (S i O,) Sg^ 
(MgO) mJS.^. it{brJl'^::.'^A. ^KM'fbT^l'^^ 

»i7A^c[>rJ^^:^ (A 1,0,) m^^m^^^r ^tj^^m 

[0 04 3 ] r)V%i- {A\ ^0,) mJSL^t\^X{t. 40 

[0 04 4] ^/c. yyv^-r (a 1,03) mmM<D^ 

mm\^fciy'}t) (S i jS;S^cDl4^fli^J:5?L 

^^cD$ijffii€:fflffitctf^ c h^x\ 7Kmtr 

JU^-ijAODiS^til-l 0/im;&s»SL/<. mil7)V 
5X'j7AO»^«4 — 8 /zm;&iJ?^Ll^ 50 
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[0 04 5] i^fc. r)\^^-r i.A\^o,) mMM\t. 

-4 5Ma%^W?1±SCi;{?W^ M^br^u^^ 
^7 A « 0 - 2 0 MS % $ W 3 it -S C i Jf? $ L/ C ^ 

[0 04 6] v^^i^T (MgO) aa?£^5^iLr«. 
h { bjm$4 3 7 - 4 0 W ^"d^cttmi^x^ 

<, I^J^5M^ia^ffi<r5,i^,)J>^e>5- 
4 0 Mm3&5$f^L/< . 1 0-3 0 Mm*U?)$fSLlio 

[0 04 7] 3^;rc. *^B^K:fflc^^3^;^^^©v^:^ 

i^T (M&O) iS^^ii. ^igStUrF e,0,. Ca 

[0 04 8] fflU. F e,0,(D^=&*«. -^^^Z^T 
iMzO)mM^^s 0. 1-2, 5S«%<b-r^(D*^ 

[0 04 9] ^/c. CaO. Na,0. K,0©^W^ 

(MgO) as^^cff^ cne^itro. 35MS%tiT 
[005 0] *^?§<om:^at?^^. M^m?L*^it 

[005 1 ] S?LS«i Or«. T y 

:7:t../-;i/8}flg, 5i< u ^ 3f »; ^Jk ?J<U 
x^u>. Xt^^»;x^u>f-ur7 47U- h^^Ptf^ 

[0 05 2 ] y;i/3^v>r ^Dy7:7'-fe;n?cD^raj^ 
[0053] feoife. ^ra«Jii€:l^fi«:as3W-r S 

«LS<«c-s<Dr. a-y'^x.^^ hitim looms 
gpccjtur. 1, 0-4. oasa5#W3#^c<t3{)5ii? 

*U<. 1. 5-3. OMSg|5$W$1±-SC<i:;:>iJ:«3Sf 

[0 054] *#£0jk:4oi>r&i. £^&ciSDr. c(D 
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[0 05 5] $/c. /^^Z^^-tLXiit. t 
[0 05 6] r-f x-^-f h^h 

[0 057] ^r. JMotca^-y'^jLz^^ himn 

1 0 0S«a5K:*fbr. >'^•-^>^-3'-5mMSl5. iS?L 
^J2-'40Mgi5. »^J0. 5-'2M:gP. *1 0-- 

[0 058] :xi>x. -^m&mMo^jim^t. wwufis 

[0 0 5 9 ] ^xc^r. ^^ts?fjft(^$£:^t^. mmm^. 
vw^i^Pisigas, ^m^i^. MJEia^g. SESis^g. iws 

[0 060] a^K:. fSiMiSffJ 
ftO:^^S«:fc<i:S;&i. il^. 1 4 1 0-1 4 4 0"C<D 

jfcQg i SiE^iSXfi* O r ?f o r J: I ^ 
[006 1] 

[0 06 2] 1. 

- cc i r «T ic^T ffi o /Co 

[006 3] ( 1 ) $ffl?L»^. ffl?L<D¥±^?L@ 
[0064] ( 2 ) f\?L* 

=1 — f^^ x^>f hC7:)StbS^2. 52ff/cciL/. :^ 
[006 5 ] ( 3 ) Jf 
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^^n-s^t^ffiifi-cmsu. (w^) ^s'jsu 
TccTj^-r^ ( 1 ) t^^hxmmsm^^^fc. 

[0 06 6] 

[^1] (W'-W^) / (W) X 1 0 0- (1 ) 
10 [0 06 7 ] (4) X-hJiUBEffl 

b*. >'^^:^Ar^ ^;i/^-CD<i> 1 3 OmmOffiHrt 
tcSSAU. 1 0 gCD;^-h^}iSI3-tf/c. <XC^t?, 
:^A:7 h^Ji^U/ct^^-e. 2. 2 7N 

20 [ 0 0 6 8 ] 2 . mmm. mj^ittm 

2 0 urn. fiiS7 5 umfet±©t&5K : 4a«%) . ;SB4 
U')tfB (^±&SS:35um. 7 5 m inJ^±c^^& 
0. 5Sa%) > ^m{tr)V^::'^J>. (^i^sgiS : 

2 /im. 5gSr^7 5 m mt^JiCD*&^ : 0®S%) ^> ^2 
tC^fcfc'^CC. :$rJl/^3 7HS%. ?§lfii^';;^7B 1 9^ 

7KK^bT;U5^'5A4 4Sa%(^)iil-&rig^U'C 

30 [0 06 9] ^Xt^tr. a2tC^'r«tOW:. C<Dr3-7= 
^x^>r F^bJ^I4l 0 OSfigUtC^fUr. d^^^r-^h 

!;;i/S^^;u7*aSP. t Kn^^i^r^'n touj^ 

^;V-fe;l/n-X4SSSP. ^'^ U >^:^ V S^O . 5S 

[0 0 7 0] t#e>n/cj?sffJi*%. -^laso) 

40 /c„ 

[0 07 1 ] ^jXI^-C. CCD^^:=.:^;At>i(0|^j!g^*^Cfe^:t 

[0 0 7 2] S^tc. 1 420-C. 4^M. i^^b 
•C. -tf-fX: 0 1 44inmXL 1 5 2mm. I^ISil^ : 

3 0 0 Mm. -fe;!/^ : 3 0 0-bJl//i n c h'(D>'^^^ 
A:7 h)\^^-^Wco 

[007 3]||{SF82 
50 JUS^n^feC^T. ;^gfi'>';;<7B (^i^aS: 3 5/1 
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m. 5/imiy±CDia^: 0. 5MS%) tcf^x. 

E^B 19 Mm. 5 MmJ£i±©*9 

[0 074] ibfMd 1 

^i?n tc^jc^r. mmi^vtjB (^i^es: 35// 

m. 3eS7 5Mm«±<D*a*: 0. 5Sa%) CCf-^A. 
^IS^>y:^A (¥i^5ELS: 4 0 Mm. SS7 5Mmtt± 

CO 0 7 5] *lte*?!l3 

msam i ^fci^r . ^ i ^Tjk-rw-^n^zm^^'fGo 

^}\^^ 2 0 Mm. 5SiS7 5 m mfeUiCD5f& 

*: 4Sfi%) . ;^7:m> (^J^fiiS: 1 0 Mm. ^SlS 
7 5 Mmti±<D|95R : 2MS%) . S^D : 
5 Mm. a!i7 5 Mm«±CD*&* : 0. 1SS%).M 
{br;l/5::.*?A (^i^3aa: 6 Mm. f4S7 5Mmfel± 
<D©*: 0. 2Ha%) 7YmtTy\y^^0h. (^i^^Kl 
S : 2 Mm. ^^7 5 iim\^J±.(OW^ : 0®M%) ^. 

a2(c^-rj:9«:af>^i/^4 oafi%. :^7^u>iaa: 
v\t]m \ 0 oaaa5k:*tL/-c. mimti^ 

- h 1 0 fisSR. ;i< y ^ ^ ^ y ;i/®?<>^ i ofiMSi^ 

[0 076] ^mmA 

(^i^SS: 2 0 Mm. aS7 5 m mJ^±0)t& 
4Kfi%) . y> (^J^fitS : 1 0 Mm. 
7 5 Mmfet±CD|&5S : 2afi%) . (^J^SiS : 

1 9 Mm. ®S7 5 Mm«±cDl&* : 0. SSS^) . 
S?^br;l/5^'5A (^J^ffiS: 6 Mm. 3KS7 5MmJW 
±0«»*: 0. 2W»%) *ffi[^bT;l/5^'i^A (^i^fi 
S : 2 Mm. W^l 5 MmtOiCDlS* : OHM%) ^. 
a2k:^T<^^«:47-H/d?4 OMS%. A?:t»J>3Sfi 
5^B2 0HJI%. ^>fbT;b5^*^A 1 8MS%. 

*M{bT;i/S-^;A 1 gMfi^tDSa^riE^um-x 

r. 4^^^7>f h2 OMSSP. <Kyx^u>7-u7a?u 
o/ccim«. HiSFSi <^:l^«^cLr>'^x;^7A7^;^ 

[0077 ] mm 5 

HJS^^Htcfei^r. ^zwi^Tcfc^K:, aiccs^-rs^ 

B {^l^saS : 1 9 Mm. W&l 5 Mmti±CO^* : 
0. 3MM%) CCf^x.. 5 Mm. & 
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S7 5 Mm«±co|9* : 0. 1 SS%) ^tl'&U/cC 

i. Mo'^f#6nfc=j-'r-f x-^-f h{biE3f4i 0 oms 

[0 07 8] Sli6fi»l6 

JIJ5fe0^4^*5C^r. ^2tc^-r<i:^tc. ^1 ^7^-^:5^ 
B (^i^aS : 1 9 Mm. fil[S7 5 Mmti±a)ia* : 
10 0. 3HS%) OCK;^. :e^E (^i^^SS : 10 Mm. 
3K[S7 5 Mmfei±0[)5E&*: 0. 1 MS^) ^il^t^^^cC 

i. afeiy^'tcffen/ca-f^^x-^-f h^bj!S?4i 0 omM 
4< u x^ u^f- u:7 a? u- h 4fiasp^^Jflu/cc 

Wi. IISS0S4<i;|^l«ltcLr/>xy7A:7^;l/^-*f# 

/Co 

[0 07 9] mms%i 

||JSM4^C:teC>r. ^2^Ci^^-r<fc^>tC. ^IJCn^TSl? 
B : 1 9 Mm. )K^S7 5 MmJ^±(Dt&* : 

20 0. 3SS%) (Cf^A. ^l!lt^»;:<7B (^i^SS : 3 5 
Mm. 3teS7 5 MmW±<7:>*&* : 0. 5®S%) ^ii^ 
U/cCi. ife«>'CC|i 6 n/c 3- 7^ ^ X h^bjmi^l 0 

ossapccstur. msjcbLr. i/^:7T>^h2 0S 

SSP. 4<';x^u>T*U':7d7U'- h3afl:gp. 
^y;l/S?^^;l'9*mSP48IJjnO/cC<!:«31-«. jliSfi^d 
4itHHi^cU'C>'Nx:^7A:7 -f ;l/^-*:f#/c, 
[0080] HMfi^lI 8 

SlJ^{?!l4k:*5C>r. ^2k:s^T<fc^oc. ^itc^rEH 

B : 1 9 Mm. ^^7 5 MmtiiO^^T^ : 

30 0. 3Mfi%) (CK;^. ;^lti^U:^C : 16 

Mm. 5gtS7 5 Mmfe{±<D«9*: 1WM%) «:S^L//c 
Ci. ifeO'Wf ^n/cn-f^^X'5''Y h{bJF.?4l 0 OS 
agP^StUr. 3g?LSFJiUr. if^yV^A h 1 OSS 
SP. y;i/^^^;n 7msgP^^tt]L/cC<i: 

||^S{?!I4<^:lll«K:L/r/^x:^A:7 

/Co 

[0 08 1] 

SISfiM4ic*$Cir. ^2Ccij^Tcfc^tc. ^UC7n"rs35 

B (^l^ft^S : 1 9 Mm. «[S7 5 Mmti±C*&* : 
40 0. 3HM%) «:f^x.. :E^A (^i^&S : 2 0 Mm. 
7 5 M mt(±CD3|9* : 8S®%) €:®-&b/cC i. 

Me>'tcf#6n/cn-7"^x^-< h^bMWi 0 omsgpw: 
^jbgmMSP^^snu/ccitiWs. ii]!SW4ii^fiiK: 

[008 2] tbSJt^d 3 

J|JS^?l4Cc4bair. a2«:7nrci:^cc. ^itc^rsS^ 
B (^^SiS : 1 9 Mm, aS7 5 m mK^±(D|&*- : 
50 0. 3HM%) (Cf^x.. :E^C {^i^SS : 5 Mm. ^ 



(8) 

13 

[0 08 3] J:b$50«4 

^^d4^fci>r. ^2^c^-rj:^tc. aiki^fs^ 

B (W-i^^^i 1 9 Mm. mkl 5 m mW±<Z>ta* : 
0. 3mM%) ^f^iL. SifiV»;;^;D W^SS : 7 0 10 
Mm. 5 um&L±<D'm^: 3 9mS%) ^tl^L/ 

/cci. afeO*«:»6n/cn-7=^x^-f h^fcj^l 0 0 

[0 08 4] rn^mQ 

^^Ai 7mm%. *M^tr^i^5^«>Ai 9»»%cdsii 20 

5=-;U7*Sa5?:^»0L/cC<h«ii-li. Syfe«?!l4 igl^tc 

[0085] mmm 1 0 
Mo'jcf#6n/crj>--f=^-f x^-r h^biM*4i 0 om* 

[0 0 8 6 ] immb 

en/cn-f'-zx-?-/ h{bM4i 0 oaa 
setcsftur. is?^?]*^^^. ;5^^:7T^h2 0Msga. 

^y^;u9mMgp^8s»nL//cc<tJ^Wi. Iiisfi^a4<h[^ 

[0 08 7] tmms 
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3£o'tc?i6>n/cn-f^-f x^-Y KbiE*4i 0 oas 

g|5(C*fL/r. JS?LSiJiLT. ^'7yr^V2 0mSm. 
M-^^;l/7Mal5*8IJ!jnU/cC<i:tW«. *iS«?J4<!:llI 
[0088] ||JS0« 1 1 

^^{blEl^tC, mim^OX. ^"yyr-fh. j}<yx^ 
(iSn°n« : F - 5 0 E. 

3^f'^x^>r h>fbM*4l 0 OMg|5K:*tLr2. 4m 

sgpaAL/cc im^. *sfe0!i 1 0 ^pI^lltcor/^x 
[0 0 8 9] mMm 1 2 

»fet?Jl O^fcCiT. «2tC^-r<fc^tC. !§?;l/^'4 0M 
:«7:ty>0Sfi%. 5^D2 1gfi%. mitTJl^ 
^x»^A16Mfi%. 7icg^^bT;^5x^A2 3KS:%(D 
Sa-^-Cig^Urn-f^^x^-r h{bM?44if8SL//cC 
<b. 3fe(y^*CCf#6n/c:3-7^-<x-7^ h>fbM*4l 0 OSS 

5 magp. Rc^^rawfli-e* ^ r ^ ^i'^-^ 

Ml 0<i:I^ISI^Cbr/^x:^A:7-/;l/^-^5:f#fc« 
[0 0 9 0 ] ^SSFll 1 3 

^x*>Ai 7ma%. ^Mibr^i/^x-jA 1 gws^^cD 

[0 0 9 1 ] 3 . ^fl 

mJWicD)^* 1 . 0 sa%«To©s«^^^ w-r ^HM 

M 1 1 3 rtS . 5 0 M m ^m^l(D^9:^K 
Ojffl?L^«01 0%t^TCC$IJ^aI3tlrl^'5-'^x^A:7 ^ 

8 5%tUi<tiSl^ffl^S5(l^^^T^C<h3&5'C# 

7 5 M mfeiicoia^^ .0.1 Ha% t^T-e^wr 
'&ia^fl3*W'ra*sa0!i3. 5^^. soMm^sx. 

:^A7^;l/^-'C«. 9 4%jW±i®2&-Cm^}*aS5!l^ 



(9) i|$ga2 0 0 2 - 2 1 9 3 1 9 

15 16 

0Kfi5^®®r^*-r€>l:b^!ll '-4r{3:. bOum^ [0 09 5] ^fc. n-f"^ ^ HtJDH- 1 0 0 S 
/n::i;^A>' ^;l'^-:?:^^?iP>n. C:(D^^::^;^ A ^ - 1 1 1 3 rt^. m?L$*^ 6 8 -7 5 %r^>'S»'^ 

[0 093] U >o#W^*5. 1 0®*% 9 1 %«±i]SiiJiaK8!i^*a^Sc i 

:^t}M.y H )\^^-^n^ctti^ri^fc. c<oy^)\^^- 10 [0 09 6] /cc*5, HiSfi^ai 2tcfci>r. ^?a«}fli(D 

[0 09 4] —yj. tj:^^J>(D'^mm^K 10W&% m^nfch(D<D. ^^^(Dj^.r:. S^Li>^^i^tj:i^(D 

7^^. ±»<Dm^l^(D 1 5 %^m^6^^:=^tfAy -{ [0097] 

-^nfen/co cco^n^;^^^ mm^^^ imi] 
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